Based on the body mass index (BMI), patients were classified as normal-weight (<25 kg/m 2 ), preobese (25-29.9 kg/m 2 ), and obese (≥30 kg/m 2 ).
27,28
HbA 1c levels of all respondents were measured using the high-performance liquid chromatography method in the Bio-Rad D-10 hemo globin test system. The fasting blood glucose (FBG) level was measured using the hexokinase method in the Olympus AU 400 auto analyzer. The equipment was checked with quality control samples before each measurement.
The data were analyzed using the SPSS software. For nonparametric-unpaired data with more than 2 groups, the Kruskal-Wallis test was used, and for para metric data with more than 2 groups, the one-way analysis of variance (ANOVA) was used. For nonparametric-unpaired values with a group number equal to 2, the Mann-Whitney U test was used, and for para metric-unpaired data with a group number equal to 2, the unpaired t-test was used. Correlations of nonparametric and para metric data were analyzed with the Spearman and Pearson tests, respectively.
REsuLTs Men constituted 62% of the study group and women -38% (mean age, 50.1 ±8.6 years; mean BMI, 28.9 ±3.9 kg/m 2 ; mean HbA 1c , 7.82 ±1.76%; mean KA score, 20 ±6 points; mean duration of diabetes, 9.2 ± 6.8 years; oral glucose--lowering medications only, 56%; insulin + oral glucose-lowering medications, 39%; diet only, 5%).
negatively affects behavior and self-care. [11] [12] [13] According to the available data, the majority of diabetic patients do not receive sufficient diabetes education. 6, 14 So far, no study in Turkey has assessed the effect of patients' knowledge about the disease on glycemic control, although Karahan et al. 15 evaluated the effect of emotional intelligence training on anxiety and glycemic control in patients with type 2 diabetes. They found that this program might improve glycemic control by reducing anxiety and burnout. 15 Duke et al. 16 suggested a benefit of individual patient education on glycemic control when compared with usual care in a subgroup of patients with baseline HbA 1c above 8%, although no significant difference between individual education and usual care was found. Additional studies are needed to further investigate this issue.
If there indeed was a relationship between the level of knowledge and awareness (KA) of diabetes and HbA 1c , 17 it would become important to search for ways to increase the KA level of patients and organize education programs.
PATIENTs ANd mEThOds
The study included 164 patients with type 2 diabetes who were referred to inter nal medicine and cardiology clinics of the Gumussuyu Military Hospital, Istanbul, Turkey, from January to July, 2008. Informed consent was obtained from all participants and the study protocol was approved by the local ethics committee.
To make an accurate assessment of the effect of diabetes education, the study group involved both patients who received formal diabetes education and patients who did not. Patients who had not participated in an education program, or participated only for a short time, were considered as not having received diabetes education. Patients who were in the course of their diabetes education program, or patients with severe dementia, were excluded from the study. 17 The data were obtained by using a questionnaire completed during face-to-face interviews. 18, 19 The questionnaire consisted of 2 parts. The first part included 8 questions on education, sex, age, weight, height, social status, the ratio of treatment cost to income, diabetes duration, and diabetes education. The second part consisted of 28 questions that we assumed educated patients should be able to answer, thus allowing us to assess their KA level. These 28 questions were compiled from the Michigan Diabetes Research and Training Center's Brief Diabetes Knowledge Test 20, 21 and from similar sources. [22] [23] [24] All questions were adapted to Turkish population. Similarly to Heisler et al., 17 we asked patients whether they knew their most recent HbA 1c test result (MRHAT); the answer was considered correct if it was within the ±0.5% range of the actual value. 17, 25, 26 The survey took approximately 20 to 25 minutes. One point was given for the correct answer and no points for an incorrect answer; the total KA score was calculated for each patient. When patients were grouped according to their education level (elementary school or lower education vs. college or higher education), the difference between the groups in terms of the mean KA score and mean HbA 1c levels was significant (P <0.01). The difference between patients with high school degree and those with college or higher education degrees was not significant (P >0.05) (TAbLE 3) .
The patients were asked how much they contributed to treatment costs and were grouped accordingly; 92, 36, and 36 patients covered 0 to 25%, 25% to 50%, and more than 50% of treatment costs, respectively. Mean HbA 1c levels were significantly lower and the KA score significantly higher in patients who covered 0 to 25% of treatment costs compared with the remaining groups (P <0.01). On the other hand, there was no significant difference between the patients who covered 25% to 50% of their treatment costs and those who covered more than 50% (P >0.05). Furthermore, all patients who covered 0 to 25% of treatment costs and 75% of patients from the 2 remaining groups had social security coverage (TAbLE 4) .
More than half of the patients (51.2%) did not answer the question about their MRHAT correctly.
Of all patients, 14% were diagnosed with nephropathy, 24% with neuropathy, 5% with retinopathy, and 13% with cardiovascular disease (TAbLE 1) .
There was a strong negative correlation between the KA score and HbA 1c , and between the KA score and FBG (r = -0.8101, P <0.0001 and r = -0.6524, P <0.0001, respectively). The correlation between the KA score and HbA 1c was stronger than that between the KA score and FBG (FIGuRE 1).
Only 63 patients had completed at least one diabetes education program before inclusion into the study (either for individuals or groups, irrespective of program duration). The study showed that HbA 1c and FBG levels were significantly lower and the KA scores were significantly higher in patients who received diabetes education compared with those who did not (6.8% vs. 8 dIsCussION Diabetes is a chronic disease associated with high morbidity and mortality rate because of its acute and chronic complications. 29 Apart from pharmaco logic agents for glycemic regulation, treatment compliance, education about the disease, and modifications in lifestyle are also crucial to avoid complications. Our study showed that better glycemic control is achieved when the level of patients' knowledge about diabetes is high. Thus, it is important to educate patients about diabetes, its complications, treatment, and self-care. 30, 31 The result that showed a stronger correlation between the KA score and HbA 1c levels than between the KA score and FBG in type 2 diabetes may be attributed to the fact that HbA 1c has been considered to better reflect the average glycemic control during the past several months than FBG. 32, 33 Of note, a close correlation between the results of KA test and HbA 1c levels emphasizes the importance of the KA test-oriented survey. For all these reasons, HbA 1c was preferred over FBG in the data comparison.
We found that patients with lower education level (elementary school) had a significantly lower KA score compared with those with higher education (high school, university). This is in line with literature data showing that patients' knowledge and beliefs about diabetes and awareness of MRHAT are affected by education level.
14,17
Heisler et al. 17 asked patients if they knew their MRHAT instead of conducting a survey on the level of patients' knowledge and inter est in their disease. They showed that patients who knew their MRHAT had better knowledge about diabetes and achieved a better glycemic control.
Although statistically not significant, an increase in the KA score and a decrease in HbA 1c levels was observed among patients with high school and university degrees. This finding highlights Most of these patients (78.6%) did not participate in a diabetes education program. Mean HbA 1c levels were lower and the mean KA score was significantly higher in patients who knew their MRHAT compared with those who did not (7.0 ±1.28% vs. 8.6 ±1.82%; P <0.0001 and 22.6 ±5.49 points vs. 16.6 ±4.94 points; P <0.0001, respectively) (TAbLE 5). We also found a moderate correlation between HbA 1c levels and the fact of knowing one's MRHAT (r = -0.4911 P <0.0001).HbA 1c levels and KA scores of men and women were similar (P >0.05).
Our study showed that 36% of patients with type 2 diabetes were obese, 51.2% were preobese, and 12.8% were normal-weight based on the BMI. When the groups were compared, we found that the mean KA score in obese patients was lower than in preobese and normal-weight patients (17.1 ±6.60 vs. 20.5 ±5. 35 [preobese]; P <0.01 and 17.1 ±6.60 vs. 22.6 ±4.44 [normal-weight]; P <0.001, respectively). In contrast, the mean HbA 1c level was higher in obese subjects than preobese (8.63% vs. 7.46%; P <0.01) and in normal-weight (8.63% vs. 6.98%; P <0.001) patients. The difference between the KA scores and HbA 1c values of normal-weight and preobese patients was not significant (P >0.05) (TAbLE 6). Moreover, we found a weak positive but significant correlation between BMI and HbA 1c (r = 0.35, P <0.0001).
Our findings showed a weak negative correlation between duration of diabetes and HbA 1c , and a weak positive correlation between KA score and duration of diabetes (r = -0.28, P = 0.0002 and r = 0.26, P = 0.0009; respectively) (FIGuRE 2). We did not observe any significant correlations between patient age and the KA score and HbA 1c levels (r = -0.17, P = 0.03 and r = 0.16, P = 0.04; respectively). able to afford treatment and follow-up costs. Therefore, social security coverage and economic status are very important in chronic illnesses. Only 38.4% of the patients had attended and completed a diabetes education program, which shows that the majority of diabetic patients in Turkey are not properly educated about self-care in diabetes. 6, 14 In line with other studies, we showed that patients who attended a diabetes education program had a higher KA score and awareness of their MRHAT compared with patients who did not receive diabetes education.
38,39
As expected from the KA score, HbA 1c , FBG and BMI values of patients who received diabetes education were lower. This suggests that patients better adapt to treatment and changes in lifestyle if they receive proper education.
38-40
In summary, the more patients know about their condition, the better glycemic control can be achieved. The knowledge level can be raised through individual diabetes education, which contributes to better glycemic control in addition to pharmaco logical agents. Optimal glycemic control that is achieved in this way is very important because it may help reduce the side effects of drugs as well as treatment costs. Furthermore, questionnaires that measure the KA level in type 2 diabetic patients are as important as HbA 1c and FBG analysis in understanding and following patients; they may also prove useful in designing diabetes education programs. the importance of education in adapting oneself to life with diabetes and raising awareness of the disease. The major differences between the results of patients with lower education and those of patients with higher education led to the conclusion that 12 years of education is the minimum threshold for patients to be able to understand their illness, communicate well with health care personnel, receive education about diabetes, and, more importantly, live with it.
Significant differences in HbA 1c levels between obese patients and preobese or normal-weight patients are in line with the previous studies. 34, 35 Although no significant difference was observed between normal-weight and preobese patients in terms of mean HbA 1c levels, HbA 1c tended to increase and the KA score to decrease with increasing BMI. A significant difference between the KA score was found between obese patients and the 2 remaining groups. This finding is related to the result that HbA 1c levels are lower in patients with higher KA scores, because they are more successful in controlling diabetes and following their diet. The positive correlation between the BMI and HbA 1c levels and negative between the BMI and KA score further support our findings.
No correlation between age and HbA 1c levels was observed, which is in line with a similar study suggesting no direct relationship between the 2 para meters. 36 The inverse correlation between duration of diabetes and HbA 1c levels in our study is also in agreement with the results of other investigators. 37 HbA 1c levels are reduced with time as diabetic patients gain knowledge and personal experience in managing the disease. A significant positive correlation was detected between duration of diabetes and the KA score, which is particularly inter esting because no such correlation was found between age and the KA score or between age and HbA 1c levels. This is in line with the previous studies that evaluated the level of patients' knowledge about their condition and their awareness of the HbA 1c test results.
14,37
We observed that the more patients contribute to treatment costs (26%-50% and >50%), the higher the HbA 1c level. Patients may not be 
